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Abstract of JP7200766 

PURPOSE:To miniaturize a substrate and to reduce the cost 
of mounting electronic parts on the substrate by forming a coil 
for communication on a card main body and inserting the 
substrate on which the electronic parts are mounted to the 
card main body. 

CONSTITUTIONS electronic card 1 is composed by 
holding the upper and lower surface of a card case 2 with an 
exterior plate 3. On the upper surface of the card case 2, a 
wiring pattern 5 including a coil 4 for communication and a 
hole 2a for insertion of electronic parts is formed. In this hole 
2a, a substrate on which the electronic parts such as an IC 6 is 
mounted by soldering 7 is inserted. The substrate 8 is wired 
by a circuit pattern, and the circuit pattern of the substrate 8 
and the wiring pattern 5 of the card case 2 are electrically 
connected by a lead 10 for connection which is formed on the 
upper surface of the substrate 8 via the connection land 9 
provided on the wiring pattern 5. Therefore, when card 
thickness is thinned and the card is weakened to the stress that 
the card receives at the time of being used, the generation of 
cracks becomes few in the substrate and resistance can be 
improved. 
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(57) [Abstract] 
[Objective] 

It designates that it is possible, assures making efficient of 
electronic parts mounting the miniaturization to do substrate 
which mounts electronic part in electronic part internal 
noncontact type electron card , function of coil for 
communication without decreasing, as objective . 

[Constitution] 

coil 4 for communication is provided in card case 2, at same 
time,substrate 8 is inserted in hole 2 a for electronic part 
insertionwhich was formed in card case 2. 

circuit pattern of substrate 8 and metallization pattern 5 of 
card case 2, it is connected to electrical by lead 10 for 
connection. 
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With this configuration , while size of coil 4 for 
communication is keptlargely, substrate 8 miniaturization is 
possible. 
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[Claim(s)] 
[Claim l] 

Building in coil and electronic part for communication , in 
electron card whichbecomes, 

metallization pattern and hole which include coil for 
communication in the card main body are formed, as substrate 
which mounts above-mentioned electronic part is inserted in 
above-mentioned hole, electron card . which designates 
circuit pattern of above-mentioned substrate and that 
metallization pattern of theabove-mentioned card main body 
is connected to electrical as feature 

[Claim 2] 

electron card . which is stated in Claim l which designates 
that youconnect to electrical with circuit pattern of 
above-mentioned substrate and lead which formed 
metallization pattern of above-mentioned card main body , in 
the said substrate as feature 

[Claim 3] 

electron card . which is stated in Claim l which designates 
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that youconnect to electrical circuit pattern of 
above-mentioned substrate and the metallization pattern of 
above-mentioned card main body , with metal film which was 
formed inboundary of said substrate and said card main body 
as feature 

[Claim 4] 

circuit pattern and above-mentioned lead of above-mentioned 
substrate electron card . which is stated in Claim 2 which 
designates that it isconnected by through hole as feature 

[Claim 5] 

electron card . which is stated in Claim 2 which designates 
that it uses end of circuit pattern of above-mentioned substrate 
as theabove-mentioned lead as feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards structure of noncontact type electron 
card which uses electromagnetic induction system . 

[0002] 

[Prior Art] 

From until recently, there are kind of some which are shown 
in the Figure 6 as noncontact type electron card of this kind. 

As for this electron card 51, coil 54 and metallization pattern 
for communication are formed, atsame time IC 56or other 
electronic part have become structure which laminates the 
substrate 58 and card case 52 and card outdoor sheet 53 which 
are mounted by solder 57. 

As for material of electron card 51, substrate 58 glass epoxy , 
card case 52 ABSor other plastic , card outdoor sheet 53 is the 
PET or other plastic films . 
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[0003] 

[Problems to be Solved by the Invention] 

However, kind of problem which is shown below regarding 
conventional noncontact type electron card 5 1 a this way, 
was. 

As first problem , substrate is conveyed to facility in order to 
mount the electronic part in substrate , substrate location 
image recognition is done in every substrate , the system 
which mounts electronic part on substrate on basis of that is 
usedgenerally, but in addition to fact that this facility is 
expensive considerable time is needed in image recognition 
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of substrate conveyance and the substrate location . 

Therefore, in order to execute effective production, one which 
ittries to take substrate of large number from substrate 
material of one isprofitable. 

But, as for using substrate material where with configuration 
of conventional electron card 51, the size of substrate 58 size 
of card 51 (Approximately 50 X 80mm ) with is equal, is 
largerthere being restriction in aspect of machine 
specification , large number takingwas difficult. 

this way, it had become cost neck of electronic parts 
mounting to substrate 58 for size of substrate 58 to be large. 
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[0004] 

As second problem , when thickness of electron card 51 
becomes thin, however much high stiffening doing card 
structure , when using electron card 51, fact that with the 
stress which it receives deflection occurs in card main body , 
holds down the deflection is impossible . 

Because substrate 58 which controls stiffness of card 51, 
when the solder 57 attaching electronic part , in order to 
increase heat resistance , has madedouble plywood structure 
of glass or other fiber and resin , when large deflection 
repeatedly is received, there is a crack or other possibility of 
substrate 58. 

[0005] 

As problem of third , with conventional electron card 5 1, to 
use substrate 58 for layerof interior , because this substrate 58 
is double plywood structure of glass or other fiber and resin , 
side surface of substrate 58 has become relief . 

Therefore, when end face of electron card 5 1 is not covered, 
end face becoming relief , as product there is a problem that 
impairs the fine appearance . 

[0006] 

As problem of 4 th , in order to solve above-mentioned 
second problem ,from until recently, also electron card which 
imbedded substrate 58 to the card case 52 is known. 

But, with electron card a this way, size of coil 54 for 
communication being restricted by size of substrate 58, it 
becomes small. 

Because communication distance is proportionate to size of 
coil 54 for the communication , with electron card a this way, 
there is a problem that large communication distance cannot 
be acquired. 

[0007] 

As for this invention, being something which can be made in 
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order to solve problem which description above is done, to 
form coil for communication in card main body , to become 
possible, be able to take substrate large number , 
miniaturization to do substrate , by making structure which 
inserts substrate which mounts electronic part in card main 
body , at same time, It is possible, furthermore, crack etc of 
substrate difficult tooccur it becomes, to decrease mount cost 
of electronic part to the substrate , in addition, as product of 
card end face it is possib!e,rurthermore, to maintain fine 
appearance it designates that electron card whichcan keep 
large communication distance is offered as objective . 

[0008] 

[Means to Solve the Problems] 

As invention of Claim 1 , building in coil and electronic part 
for the communication , forms metallization pattern and hole 
which include coil for the communication in card main body 
in electron card which becomes, in order to achieve 
theabove-mentioned objective , inserts substrate which 
mounts theabove-mentioned electronic part in 
above-mentioned hole, It is a circuit pattern of 
above-mentioned substrate and something whichconnects 
metallization pattern of above-mentioned card main body to 
electrical . 

Invention of Claim 2 is something which is connected to 
electrical lead which formed metallization pattern of 
above-mentioned card main body , in the said substrate in 
electron card which is stated in Claim 1, with circuit pattern 
of theabove-mentioned substrate and. 

[0009] 

Invention of Claim 3 is something which is connected to 
electrical with metal film which was formed in boundary of 
said substrate and said card main body in electron card which 
is stated in Claim 1, circuit pattern of theabove-mentioned 
substrate and metallization pattern of above-mentioned card 
main body . 

circuit pattern and above-mentioned lead of above-mentioned 
substrate is connected by through hole invention of Claim 4 in 
electron card which isstated in Claim 2. 

Is something which uses end of circuit pattern of 
above-mentioned substrate as above-mentioned lead invention 
of Claim 5 in electron card which is stated in Claim 2. 

[0010] 

[Working Principle] 

According to configuration of Claims 1 through 3 , coil for 
communication to beformed by card main body , because 
substrate which mounts electronic part isinserted in hole of 
card main body , substrate miniaturization it to bepossible, 
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large number taking of substrate to become possible, cost 
neck in regard to mount to be cancelled, in addition, At time 
of card use receiving stress , it decreases, for thecrack etc of 
substrate to occur, furthermore, size of coil for 
communication without being restricted to substrate size 
comes off largely, there are not times when communication 
performance decreases. 

According to configuration of Claim 4 , circuit pattern of 
substrate and the metallization pattern of card main body , are 
connected by through hole and lead , mountbecomes easy 
even with when substrate is multilayer structure , action 
whichis similar to description above is acquired. 

According to configuration of Claim 5 , end of circuit pattern 
of the substrate is connected metallization pattern of card 
main body , mount becomes easy, theaction which is similar 
to description above is acquired. 

[0011] 

[Working Example(s)] 

Referring to drawing below, concerning first Working 
Example which implementation does this invention , you 
explain. 

Figure 1 shows noncontact type electron card . 

this electron card 1 becomes, card case (card main body ) top 
and bottom surfaces of 2 being put between with outdoor 
sheet 3„ hole 2 a for metallization pattern 5 and electronic 
part insertionwhich include coil 4 for communication is 
formed in top of the card case 2, in this hole 2 a, substrate 8 
which mounts IC 6or other electronic part with solder 7 is 
inserted. 

circuit pattern of not shown in the diagram wiring is done to 
substrate 8, circuit pattern of substrate 8 and metallization 
pattern 5 of card case 2, through connected land 9 which is 
provided on metallization pattern 5, is connected to electrical 
by lead 10 for connection which was formed to top of 
substrate 8. 

It can use to glueing of lead 10 for connection, electrical 
conductivity epoxy adhesive mainly. 

[0012] 

metallization pattern 5 is formed to top of card case 2 by film 
which the thin film forming method , printing method , 
pattern formation is done with hot melt adhesion etc is stuck 
method which etc withsuch as conventional plating method , 
vapor deposition . 

In addition, coil 4 for communication can be formed in both 
surfaces of the card case 2 by using through hole technology . 
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[0013] 

Figure 2 is figure which shows detailed structure of 
theabove-mentioned substrate 8. 

As for substrate 8 having become multilayer substrate 
structure , hole 1 1 for electronic part insertionin order to 
insert electronic part is provided in central portion . 

After mounting IC or other electronic part in this hole 1 1, 
filling resin , itseals. 

circuit pattern 12 wiring is done to bottom surface of hole 1 1, 
in order topenetrate this circuit pattern 12 and lead 10 for 
connection, through hole 13 is done borehole , plating is 
administered to inner wall of through hole 13. 

Therefore, circuit pattern 12 and lead 10 for connection, it is 
connected by through hole 13. 

Furthermore, it is possible, to form lead 10 for connection by 
thefact that pattern of substrate 8 overhang is done in 
production step of the substrate 8 in addition, after inserting 
substrate 8 which mounts electronic part inhole 2 a of card 
case 2, it is possible to install lead 10 forconnection with 
separate step . 

[0014] 

According to above-mentioned Working Example 
configuration , substrate 8 to be inserted inhole 2 a of card 
case 2, to compare this substrate 8 to external shape of card I, 
because it can make greatly small, it becomes possible large 
number to take substrate 8 from substrate material of one , 
time inregard to mount and cost neck is cancelled. 

In addition, at time of card use when stress is received, itis 
few, resistance can improve for crack etc of substrate 8 to 
occur. 

Because on that, coil 4 for communication it is formed to top 
of card case 2 not to be on substrate 8, size of coil 4 for 
communication being restricted by size of substrate 8, is gone, 
being reduced.electron card 1 can keep large communication 
distance . 

[0015] 

Next, referring to Figure 3 concerning second Working 
Example , you explain. 

substrate which mounts electronic part being unified, as 
module 18 isinserted in hole 2 a which was formed to card 
case 2. 

card case 2 and module 18 glue in boundary by adhesive of 
not shown in the diagram . 

In addition, metal film 14 of elongate hole shape it is formed 
by boundary of card case 2 and module 18, by gas deposition 
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method , etc circuit pattern of substrate which is built in to 
module 18 and metallization pattern 5 of card case 2 it 
isconnected to electrical by metal film 14. 

Above-mentioned metal film 14 forms elongate hole which 
coincides to location where card case 2 and module 18 
oppose, mutually beforehand, is acquired side surface of 
elongate hole with gas deposition method etc film formation 
making by. 

Furthermore, with Figure 3 , illustration of outdoor sheet is 
abbreviated. 

[0016] 

Next, referring to Figure 4 , Figure 5 concerning third 
Working Example , you explain. 

Figure 4 shows substrate 28 of electron card . 

end face pattern 15 of semicircular shape is provided in end of 
circuit pattern 22 of the substrate 28. 

It uses as lead 10 for connection which shows this end face 
pattern 1 5 with theabove-mentioned first Working Example . 

Figure 5 shows joined state of substrate 28 and card case 2. 

It is inserted in hole 2 a where substrate 28 was formed to the 
card case 2, in order end face pattern 15 of substrate 28 and 
metallization pattern 5 of card case 2, tooppose, it is arranged. 

circuit pattern 22 of substrate 28 and metallization pattern 5 of 
card case 2 it is connected to electrical and, by filling 
conduction adhesive to end face pattern 15 and hole 16 
forconnecting which is formed between metallization pattern 
5. 

By fact that it makes configuration a this way, it can mount 
the substrate 28 to card case 2 easily. 

[0017] 

[Effects of the Invention] 

Like above according to invention of Claims 1 through 3 , to 
provide the coil for communication in card main body , at 
same time, we to have triedto insert in hole which formed 
substrate which mounts electronic part in card main body , 
because substrate miniaturization is possible, large number to 
take substrate from substrate material of one , it becomes 
possible Mount time of electronic part to substrate you can 
hold down and cost. 

In addition, making card thickness thin, when using when 
itbecomes weak in stress which it receives, it decreases, 
resistance can improve for crack etc of substrate to occur. 
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Furthermore, because there are not times when substrate side 
surface of uneven shape appears in end face of card , as 
product it is possible tomaintain fine appearance . 

Furthermore, because metallization pattern which includes 
coil for communication is formed to card main body , 
communication distance which by size of substrate without 
being restricted size of coil for communication it cantake 
largely, is large can be kept. 

In addition, electrical connection it is possible easily circuit 
pattern of substrate and metallization pattern of card main 
body with lead or metal film etc. 

[0018] 

metallization pattern of card main body and it is possible 
according to inventionof Claim 4 , making use of through 
hole and lead to connect the circuit pattern of substrate , 
mount to card main body becomes easy. 

It can connect to metallization pattern of card main body 
according to invention of Claim 5 , as lead using end of 
circuit pattern of substrate , theeffect which is similar to 
description above is acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

As for (a ) as for top view , (b ) of noncontact type electron 
card it is center sectional view with first Working Example of 
this invention . 

[Figure 2] 

As for (a ) as for top view , (b ) of substrate of 
above-mentioned electron card it is center sectional view . 

[Figure 3] 

As for (a ) top view , (b ) of electron card which abbreviates 
outdoor sheet with second Working Example is sectional 
view . 

[Figure 4] 

As for (a ) as for top view , (b ) of substrate of electron card it 
is the center sectional view with third Working Example . 

[Figure 5] 

It is a figure in order to explain joined state of 
above-mentioned substrate and card case . 

[Figure 6] 

As for (a ) as for top view , (b ) of conventional noncontact 
type electron card it is center sectional view . 
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' l&ffl " [Explanation of Symbols in Drawings] 

1 1 

W"F" * " ' electron card 

10 10 

fSfocffl ■ ' * lead f or connection 
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0S5 



circuit pattern 



13 13 

through hole 

14 14 
3ifliB8 metal film 

15 15 



end face pattern 
18 18 

module 

2 .2 

card case 

22 22 



circuit pattern 



28 28 

substrate 

2a 2a 

ft Hole 
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jlUffl * * * coil f or communication 
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metallization pattern 

6 6 

IC IC 
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